Zn-Al-NO(3)-layered double hydroxides with intercalated diclofenac for ocular delivery.
This study was aimed to evaluate the potential use of a drug delivery system, drug-layered double hydroxide (LDH) nanocomposites for ocular delivery. Diclofenac was successfully intercalated into Zn-Al-NO(3)-LDH by coprecipitation method. The nanocomposites were characterized by particle size, elemental chemical analysis, thermogravimetric analysis, etc. A tilt bilayer of diclofenac molecules formed in the interlayer with the gallery height of 1.868 nm. In vivo precorneal retention studies were conducted with diclofenac sodium (DS) saline, diclofenac-LDH nanocomposite dispersion, 2% polyvinylpyrrolidone (PVP) K30-diclofenac-LDH nanohybrid dispersion and 10% PVP K30-diclofenac-LDH nanohybrid dispersion, separately. Compared with DS saline, all the dispersions have extended the detectable time of DS from 3h to 6h; C(max) and AUC(0-t) of diclofenac-LDH nanocomposite dispersion showed 3.1-fold and 4.0-fold increase, respectively; C(max) and AUC(0-t) of 2% PVP K30-LDH nanohybrid dispersion were about 5.3-fold and 6.0-fold enhancement, respectively. Results of the Draize test showed that no eye irritation was demonstrated in rabbits after single and repeated administration. These results suggest that this novel ocular drug delivery system appears to offer promise as a means to improving the bioavailability of drugs after ophthalmic applications.